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(54) Abstract Trtie 

Electrically operated slidable door actuator 

(57) An electrically operated actuator 10 for a slidable door of a motor vehicle comprises a planetary gear set 
12 including a sun gear 22, a number of pinion gears 24 rotatably mounted on a planet carrier 26 and 
interengaging with the sun gear, and a ring gear 28 interengaging with the pinion gears, the sun gear, planet 
carrier and ring gear being rotatable about an axis A; an electric motor 14 connected to the planet carrier to 
rotate the planet carrier about the axis; an electrically actuated brake (16) connected to the sun gear to brake 
rotation of the sun gear about the axis; a cable drum 18 rotatably driven by the ring gear; and a cable 20 
wound around the cable drum and connectable to the slidable door. Allows a reduction in overall dimensions 
of the actuator. 
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ELECTRICALLY OPERATED SLID ABLE DOOR ACTUATOR 



Technical Field 

The present invention relates to an electrically operated actuator 
for a slidable door of a motor vehicle. 

Background of the Wntirm 

Electrically operated actuators for sliding doors of a motor 
vehicle are known which include an electric motor, a clutch, and a cable 
drum. A cable passes around the cable drum and is connected to the slidable 
door. In order to control the force required to move the door, the clutch has 
to be capable of withstanding forces of the order of 40 Nm, and hence has to 
have a predetermined minimum size. 



Summary of the Invention. 

It is object of the present invention to provide an electrically 
operated actuator for a slidable door of a motor vehicle which has reduced 
outer dimensions compared to known arrangements. 

An electrically operated actuator in accordance with the present 
invention for a slidable door of a motor vehicle comprises a planetary gear set 
including a sun gear, a number of pinion gears rotatably mounted on a planet 
carrier and interengaging with the sun gear, and a ring gear interengaging 
with the pinion gears, the sun gear, planet carrier and ring gear being 
rotatable about an axis; an electric motor connected to the planet carrier to 
rotate the planet carrier about the axis; an electrically actuated brake 
connected to the sun gear to brake rotation of the sun gear about the axis; a 
cable drum rotatably driven by the ring gear; and a cable wound around the 
cable drum and connectable to the slidable door. 

With the electrically operated actuator of the present invention, 
the use of a planetary gear set with an electric brake controlling rotation of the 



sun gear means the brake need only withstand forces of the order of 10 Nm, 
thereby allowing the outer dimensions of the actuator to be reduced when 
compared to previously known actuators. 

5 Fpp.f Descripti on Af thp Hniwinps 

The present invention will now be described, by way of 
example, with reference to the accompanying drawings, in which:- 

Figure 1 is an end view of an electrically operated actuator in 
accordance with the present invention; and 
IQ Figure 2 is a side view of the electrically operated actuator 

shown in Figure 1 with the electric brake omitted for clarity. 

p^rriptinn r>f th <». Preferred Embodiment 

Referring to the drawings, an electrically operated actuator 10 
15 in accordance with the present invention for a slidable door (not shown) of a 
motor vehicle comprises a planetary gear set 12, an electric motor 14, an 
electrically actuated brake 16, a cable drum 18, and a cable 20. The planetary 
gear set 12 comprises a sun gear 22, a number of pinion gears 24 rotatably 
mounted on a planet carrier 26, and a ring gear 28. The pinion gears 24 
20 interengage the sun gear 22 and the ring gear 28. The sun gear 22, the planet 
carrier 26, and the ring gear 28 are all rotatable about a common axis A. 

The electric motor 14, which is typically a DC motor, is 
connected to the planet carrier 26 by gears 30, and on actuation rotates the 
planet carrier about axis A. The gears 30 preferably prevent back driving of 
25 the motor 14. In an alternative arrangement, the electric motor may be a 

pancake motor which directly drives the planet carrier 26 without the need for 
additional gears 30. The electrically actuated brake 16, which is preferably 
an electromagnetic brake, is connected to the sun gear 22, and on actuation 
prevents rotation of the sun gear about axis A. The ring gear 28 is connected 



to the cable drum 18, and on rotation of the ring gear about axis A, the cable 
drum is rotated about axis B. 

The cable 20 is wound on the cable drum 18. Each end of the 
cable 20 is secured to the slidable door (not shown). Rotation of the cable 
drum 18 about axis B winds the cable 20 in one direction or the other, 
dependent on the direction of rotation of the cable drum, to either pull the 
door towards a closed position or move the door towards a fully open 
position. Any suitable arrangement for moving the door by way of a wound 
cable, which is known to those skilled in the art, may be used, and will not be 
described in greater detail. 

The electric motor 14 and the electrically actuated brake 16 
may be actuated manually by way of a switch (not shown) and/or by way of a 
switching system associated with the slidable door which is operated after 
predetermined manual movement of the door. Any suitable switching system, 
which is known to those skilled in the art, may be used, and will not be 
described in greater detail. 

On receipt of an actuation signal, the electrically actuated brake 
16 is actuated to brake the sun gear 22 to prevent the sun gear rotating about 
axis A, and the electric motor 14 is actuated to rotate the planet carrier 26 
about axis A in a direction dependent on the received actuation signal. The 
brake 16 is preferably actuated slightly before the electric motor 14. Rotation 
of the planet carrier 26 by the electric motor 14, and non-rotation of the sun 
gear 22 due to the actuated brake 16, causes the pinion gears 24 to rotate 
about their axes, thereby rotatably driving the ring gear 28 about axis A. 
Rotation of the ring gear 28 rotatably drives the cable drum 18 about axis B to 
move the cable 20, and hence move the slidable door. 

Manual sliding of the door is possible when the electric motor 
14 and brake 16 are not actuated because the sun gear 22 is free to rotate 
about axis A, even if the gears 30 prevent rotation of the planet carrier 26 
about axis A. 
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The use of a planetary gear set 12 with a braked sun gear 22 
and a motor driven planet carrier 26 to rotatably drive the cable drum 18 
considerably reduces the actuating forces required to operate the actuator 10 
when compared to previously known actuators which include a clutch. This is 
5 because the brake 16 only has to hold a fraction of the motor's output 
compared to the clutch arrangement in which the clutch has to hold the full 
output of the motor. As a consequence, the overall dimensions of the actuator 
10 can be reduced. Further, the durability of the actuator 10 is increased 
compared to an actuator which has a clutch. 

10 
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Claims 

1 . An electrically operated actuator for a slidable door of a 
motor vehicle comprising a planetary gear set including a sun gear, a number 
of pinion gears rotatably mounted on a planet carrier and interengaging with 
the sun gear, and a ring gear interengaging with the pinion gears, the sun 
5 gear, planet carrier and ring gear being rotatable about an axis; an electric 
motor connected to the planet carrier to rotate the planet carrier about the 
axis; an electrically actuated brake connected to the sun gear to brake rotation 
of the sun gear about the axis; a cable drum rotatably driven by the ring gear; 
and a cable wound around the cable drum and connectable to the slidable 
10 door. 



2. An electrically operated actuator as claimed in Claim 1 , 
wherein the electrically actuated brake is an electromagnetic brake. 

3. An electrically operated actuator as claimed in Claim 1 or 
Claim 2, wherein the electric brake is a DC motor. 

4. An electrically operated actuator as claimed in any one of 
Claims 1 to 3, wherein the electrically actuated brake is actuable before the 
electric motor. 



5. An electrically operated actuator substantially as herein 
described with reference to, and as shown in, the accompanying drawings. 
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